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(54) RECORDING APPARATUS 

(57) A recording apparatus comprising an appara- 
tus body, an open/close cover 32 mounted on the appa- 
ratus body so that the open/close cover 32 can pivot 
between its open position and its close position on its 
pivot, a roll of recording paper 82 rotatably supported by 
the open/close cover 32. recording paper therefrom 
being conveyed through a conveying path, and record- 
ing means for recording information on recording paper 
100 from the roll of recording paper 82. The open/close 
cover 32 is provided with braking force applying means 
for applying braking force to the roll of recording paper 
32, the roll of recording paper 82 is pivoted in unison 
with the open/close cover 32 by an effect of the braking 
force applying means when the open/close cover 32 is 
pivoted toward the close position, whereby the roll of 
recording paper 82 is moved in a direction for rewinding 
the recording paper 100 which is pulled out from the roll 
of recording paper 82. 
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Description 

Technical Field 

[0001] The present invention relates to a recording 
apparatus for recording information on roll-like record- 
ing paper. 

Background Art 

[0002] Conventionally, a recording apparatus using 
roll-like paper as recording paper has been practically 
used widely. As a recording apparatus of this kind, there 
are a printer for printing on a receipt, a facsimile for 
recording signals transmitted, for example. Such an 
apparatus includes on apparatus body, a conveying 
path provided in the apparatus body, recording paper of 
a roll of recording paper which is conveyed through the 
conveying path, and recording means for recording 
information on the recording paper conveyed through 
the conveying path. An open/dose cover is mounted on 
the apparatus body such that the cover can pivot 
between an open position and a close position about its 
pivot. The open/close cover is provided with recording 
paper holding means for supporting and holding the roll 
of recording paper such that the recording paper hold- 
ing means can rotate about its rotation axis. The record- 
ing paper is pulled out from the roll of recording paper, 
and a tip end of the recording paper is conveyed 
through the conveying path as required. 
[0003] A roll of recording paper used in this kind of 
recording apparatus generally includes a thin cylindrical 
core member, and is formed by winding long and narrow 
recording paper around this core member as required. 
When a used roll of recording paper is replaced by a 
new roll of recording paper, the open/close cover is first 
opened to its open position. Then, in a state in which the 
cover is held at the open position, the roll of recording 
paper (some length of recording paper may be 
remained, or there may be no recording paper and only 
the core meter is remained depending upon cases) is 
removed from the recording paper holding means, and 
the new roll of recording paper is mounted on the 
recording paper holding means. After the new roll of 
recording paper is mounted, a tip end of the recording 
paper is pulled out from the roll of recording paper and 
is introduced into the conveying path, and the tip end is 
nipped by printing means or by a pair of conveying roll- 
ers which feeds the recording paper toward the printing 
means so that the recording paper can be fed. Thereaf- 
ter, the open/close cover is positioned to the dose posi- 
tion. In this manner, the new roll of recording paper can 
be mounted in place of the used roll of recording paper. 
[0004] In this kind of recording apparatus, generally, 
when a new roll of recording paper is mounted, it is dif- 
ficult to hold the recording paper introduced from this 
roll of recording paper into the conveying path in an 
appropriately pulled state, and the recording paper 


pulled out from the roll of recording paper is somewhat 
loose. The conventional recording apparatus is not pro- 
vided with means for taking up the slack in the recording 
paper generated in this manner. Therefore, after the roll 

5 of recording-paper is replaced, the recording paper is 
held in the conveying path in a somewhat loose state. If 
the recording is carried out on the recording paper in 
such a state, when the slack is taken up by feeding 
operation of the recording paper, impact force for rotat- 

10 ing the roll of recording paper is applied to the recording 
paper, and there is a problem that the print on the 
recording paper surface is disordered by this impact 
force. 

[0005] Further, in this kind of recording apparatus, the 

75 rotation center of the roll of recording paper fin gener- 
ally, the roll of recording paper is substantially uniformly 
wound in the form of a cylinder, and thus the center of 
gravity thereof is located at the rotation center of the roll 
of recording paper) is different from the pivot of the 

20 open/close cover, and due to this fact, the following 
problem is caused. That is, in the case of the conven- 
tional recording apparatus, the pivot of the open/close 
cover is disposed at a rear end of the apparatus body, 
and the rotation center of the roll of recording paper is 

25 disposed forward of the pivot by a distance in some 
degree. Therefore, when the open/close cover is 
opened from the close position toward the open posi- 
tion, or when the open/close cover is closed from the 
open position toward the close position, the roll of 

30 recording paper acts as a load at the time of pivoting, 
and the open/close cover can not be opened or closed 
smoothly. 

[0006] Especially in the case of an apparatus which is 
defined such that-the open/close cover is largely 

35 opened and the roll of recording paper is angularly 
moved so as to exceed the ippermost position, during 
the open/close cover is closed from the open position 
toward the close position, the roll of recording paper 
acts in this closing direction , i.e., in the dropping direc- 

40 tion from the point where the cover exceeds the upper 
most position and starts moving downward, and hence 
the force acting in the closing direction is abruptly 
increased. The force in the closing direction is 
increased as the roll of recording paper to be used is 

45 greater, and as the distance between the pivot of the 
open/close cover and the rotation center of the roll of 
recording paper is greater. If the force in the closing 
direction becomes great, the open/close cover is prone 
to drop toward the close position at the time of closing 

so operation, the open/close cover is prone to be dam- 
aged, and there is a danger that the user catches his or 
her finger. 

[0007] Further, as an apparatus for printing slip paper 
(generally called as "a sheet of recording paper") which 
55 is called as a slip such as order slip and receipt, there is 
a conventionally known recording apparatus in which 
the sheet of recording paper is manually supplied for 
printing (e.g., Japanese Unexamined Utility Publication 
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JP-U 62-150148(1987), Japanese Examined Utility 
Model Publication JP-U 2-8781(1990)). This kind of 
recording apparatus includes an apparatus body, a con- 
veying path defined for the apparatus body, conveying 
means for conveying the sheet of recording paper 
through the conveying path, and recording means dis- 
posed in the conveying path. An insertion/discharge 
port is disposed at one end of the conveying path, the 
sheet of recording paper is inserted to the conveying 
path through the insertion/discharge port, the inserted 
sheet of recording paper is subjected to printing on its 
surface by the recording means while being conveyed 
through the conveying path, and the printed sheet of 
recording paper is conveyed in a direction opposite from 
the inserting direction, and is discharged from the inser- 
tion/discharge port. The conveying path is provided at 
its side with a slit, and the sheet of recording paper can 
also be fed to the conveying path through this slit. 
[0008] Sheet detecting means for detecting the sheet 
of recording paper is disposed above the insertion/dis- 
charge port. The sheet detecting means detects the 
sheet of recording paper to be inserted or discharged 
through the insertion/discharge port, and the conveying 
means is controlled as required based on a detection 
signal from the sheet detecting means. 
[0009] In this kind of recording apparatus, the sheet of 
recording paper to be inserted and discharged through 
the insertion/discharge port is conveyed in the inserting 
direction and the discharging direction opposite from 
the inserting direction passing below the sheet detect- 
ing means. When the sheet of recording paper is 
inserted into the conveying path, the tip end of the sheet 
of recording paper is passed below the sheet detecting 
means and introduced to the insertion/discharge port by 
hand and thus, the sheet of recording paper can be 
inserted to the conveying path. On the other hand, when 
the printed sheet of recording paper is discharged out- 
side through the insertion/discharge port, if the sheet of 
recording paper is curved upward and the curving 
degree is relatively large, there is an unfavorable possi- 
bility that the tip end of the sheet of recording paper is 
not introduced below the sheet detecting means but the 
tip end is fed above the sheet detecting means. If the 
sheet of recording paper is fed above the sheet detect- 
ing means, the discharging operation is hindered by the 
sheet detecting means, the recording paper is not dis- 
charged outside through the insertion/discharge port, 
and a paper jam is caused within the apparatus body. 
[001 0] In order to prevent such a paper jam due to the 
sheet detecting means, the conveyance of the sheet of 
recording paper may be controlled such that the rear 
end of the sheet of recording paper (rear end when the 
sheet of recording paper is conveyed in the inserting 
direction) is not passed through the sheet detecting 
means. However, if such a control is carried out a 
space between the recording means and the sheet 
detecting means becomes a non-printable region, and 
in the case of an apparatus in which such a space is set 


great, the non-printable region becomes great, and a 
recording region to the recording paper is largely lim- 
ited. 

[0011] It is an object of the present invention to pro- 
5 vide a recording apparatus capable of taking up the 
slack which is prone to be generated when a new roll of 
recording paper is mounted without adding a new mem- 
ber to a cover and a roll paper holding mechanism. 
[001 2] ft is another object of the invention to provide a 
io recording apparatus capable of smoothly open and 
close the open/close cover. 

[0013] It is still another object of the invention to pro- 
vide a recording apparatus capable of reliably introduc- 
ing the sheet of recording paper below the sheet 
is detecting means with a relatively simple structure, and 
capable of reducing the non-recordable region even 
when the above-described control is carried out. 

Disclosure of Invention 

so 

[0014] The present invention provides a recording 
apparatus comprising: 

an apparatus body; 
25 an open/close cover mounted on the apparatus 

body so as to pivot between an open position and a 

close position on a pivot thereof; 

a conveying path provided in the apparatus body; 

a roll of recording paper supported by the 
30 open/close cover rotatably about a rotation axis 

thereof, recording paper from the roll of recording 

paper being conveyed through the conveying path; 

and 

recording means for recording information on the 
35 recording paper conveyed through the conveying 
path, 

wherein the open/close cover is provided with brak- 
ing force applying means for applying braking force 
to the roll of recording paper, and the roll of record- 

40 ing paper is pivoted in unison with the open/close 
cover by an effect of the braking force applying 
means when the open/close cover is pivoted from 
the open position to the close position, whereby the 
roll of recording paper is rotated in a direction for 

45 rewinding the recording paper pulled out therefrom. 

[0015] In this recording apparatus, since the 
open/close cover is provided with the braking force 
applying means for applying the braking force to the roll 

so of recording paper, when the roll of recording paper is 
replaced and the open/close cover is pivoted toward the 
close position, the roll of recording paper is rotated in 
unison with the open/close cover. Then, the roll of 
recording paper is moved in the direction for rewinding 

ss the recording paper pulled out from the roll of recording 
paper by the pivoting of the roll of recording paper. 
Therefore, even if some slack is generated when the roll 
of recording paper is replaced, such slack is taken up by 
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the rotation of the roll of recording paper. 
[0016] According to the invention, the open/close 
cover is provided with recording paper holding means 
for supporting the roll of recording paper rotatably about 
a rotation axis thereof extending substantially in parallel 
to the pivot, and the pivot of the open/close cover and 
the rotation axis of the roll of recording paper substan- 
tially coincide with each other. 

[0017] With this recording apparatus, since the pivot 
of the open/close cover and the rotation axis of the roll 
of recording paper substantially coincide with each 
other, the open/close cover can be opened and closed 
smoothly. Further, since the pivot and the rotation axis 
substantially coincide with each other, if the open/close 
cover is pivoted from the open position to the close posi- 
tion, the roll of recording paper is reliably rotated in a 
direction for rewinding the recording paper pulled out 
therefrom, and the slack is taken up by such a rotation. 
[0018] Further, in the invention the roll of recording 
paper comprises a core member and recording paper 
wound therearound, and the braking force applying 
means acts on the core member to apply the braking 
force to the roll of recording paper. 
[0019] With this recording apparatus, since the brak- 
ing force applying means acts on the core member of 
the roll of recording paper to apply the braking force to 
the roll of recording paper, constant braking force can 
be applied irrespective of service conditions of the 
recording paper. 

[0020] Further, in the invention the recording means 
includes a print head and an opposing member to be 
pushed against the print head, and nip force of the 
recording paper by the print head and the opposing 
~ member is greater than the braking force applied to the 
roll of recording paper by the braking force applying 
means. 

[0021] With this recording apparatus, since the nip 
force by the print head and the opposing member is 
greater than the braking force of the braking force apply- 
ing means, when the slack of the recording paper is 
small, the roll of recording paper is rotated relative to the 
open/close cover after the slack is taken up, and the nip- 
ping condition of the recording paper by the print head 
and the opposing member should not substantially be 
varied. 

[0022] Further, the invention provides a recording 
apparatus comprising: 

an apparatus body; 

an open/close cover mounted to the apparatus 
body so as to pivot between an open position and a 
close position on a pivot thereof; 
a conveying path provided in the apparatus body; 
a roll of recording paper to be conveyed through the 
conveying path; and 

recording means for recording information on the 
recording paper conveyed through the conveying 
path, 
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wherein the roll of recording paper is supported by 
the open/close cover rotatably about a rotation axis 
thereof extending -substantially in parallel to the 
pivot, and the pivot of the open/close cover and the 
5 rotation axis of the roll of recording paper substan- 

tially coincide with each other. 

[0023] With this recording apparatus, since the pivot 
of the open/close cover and the rotation axis of the roll 

10 of recording paper supported by the open/close cover 
substantially coincide with each other, even if the 
open/close cover is pivoted between the open position 
and the close position, the roll of recording paper does 
not substantially act as a load of the pivoting movement, 

is and the open/close cover can be smoothly opened and 
closed. 

[0024] In the invention, the open/close cover is pro- 
vided with a discharge opening for discharging the 
recording paper of the roll of recording paper conveyed 
so through the conveying path, and a guide rib for guiding 
the recording paper of the roll of recording paper dis- 
charged through the discharge opening outside of the 
apparatus body. 

[0025] With this recording apparatus, since the 
25 open/close cover is provided with the guide rib for guid- 
ing the recording paper form the roll of recording paper 
outside from the apparatus body, a tip end of the record- 
ing paper of the roll of recording paper discharged from 
the discharge opening is reliably prevented from enter- 
30 ing a clearance between the apparatus body and the 
open/close cover. 

[0026] The invention provides a recording apparatus 
comprising: 

35 an apparatus body; 

a conveying path defined in the apparatus body; 
conveying means for conveying a sheet of record- 
ing paper in an inserting direction and a discharging 
direction opposite from the inserting direction 

40 through an insertion/discharge port provided at one 
end of the conveying path; 

recording means disposed in the conveying path, 
for recording on the sheet of recording paper con- 
veyed through the conveying path; and 
45 sheet detecting means for detecting the sheet of 
recording paper, 

wherein the sheet detecting means is disposed 
above the insertion/discharge port, the sheet of 
recording paper being inserted into and discharged 
so from the conveying path passing below the sheet 
detecting means, 

the apparatus body is provided with an open/close 
cover which can pivot between a close position and 
an open position on a pivot thereof, the open/close 
55 cover being provided with a guide rib for guiding the 
sheet of recording paper, and 
when the open/close cover is held at the close posi- 
tion, the guide rib is located above the insertion/dis- 
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charge port in a vicinity thereof to define a portion 
of the conveying path, and introduces the sheet of 
recording paper conveyed in the discharging direc- 
tion through the conveying path below the sheet 
detecting means. s 

[0027] With this recording apparatus, the open/close 
cover which is mounted on the apparatus body so as to 
pivot is provided with the guide rib, and when the 
open/close cover is positioned to the close position, the 10 
guide rib is located above the insertion/discharge port of 
the conveying path to define a portion of the conveying 
path. Therefore, the tip end of the sheet of recording 
paper in the discharging direction conveyed toward the 
insertion/discharge port is reliably guided by the guide is 
rib and introduced below the sheet detecting means, 
and the paper jam is prevented. Further, since the guide 
rib is disposed upstream the sheet of member as 
viewed in the discharging direction of the recording 
paper, the recording paper is reliably discharged 20 
through the insertion/discharge port by controlling the 
conveying means such that the tip end of the sheet of 
recording paper in the discharging direction is located 
below the guide rib. Therefore, the non-recordable 
region is reduced by the existence of the guide rib, and 25 
the limitation of record on the sheet of recording paper 
is reduced. 

[0028] Further, in the invention the recording means is 
disposed inside the open/close cover in a vicinity 
thereof, the sheet detecting means is disposed outside 30 
the open/close cover, and when the open/close cover is 
pivoted to the open position, the apparatus body is par- 
tially opened, whereby the recording means is largely 
exposed outside, and when the open/close cover is piv- 
oted to the close position, the recording means is cov- 35 
ered with the open/close cover and the guide rib of the 
open/close cover defines the portion of the conveying 
path between the recording means and the sheet 
detecting means. 

[0029] With this recording apparatus, the recording 40 
means is disposed inside the open/close cover in the 
vicinity thereof, and when the open/close cover is 
located at the open position, the recording means is 
largely exposed outside. Therefore, utilizing the opening 
which is opened by positioning the open/close cover at 45 
the open position, parts of the recording means such as 
a print ribbon can easily be replaced. Further, when the 
open/close cover is positioned at the close position, a 
portion of the conveying path is defined between the 
recording means and the sheet detecting means, so 
Therefore, the sheet of recording paper conveyed from 
the recording means to the insertion/discharge port is 
guided by the guide rib and introduced below the sheet 
detecting means. 

[0030] In the invention the guide rib is provided with an ss 
inclining guide surface downwardly inclining in the dis- 
charging direction, and the sheet of recording paper 
conveyed in the discharging direction is guided by the 


8 

inclining guide surface and introduced below the sheet 
detecting means. 

[0031] With this recording apparatus, since the guide 
rib is provided with the inclining guide surface which 
downwardly inclines, when the sheet of recording paper 
is conveyed in the discharging direction, even if the tip 
end of the sheet of recording-paper is curved in the dis- 
charging direction, the tip end in the discharging direc- 
tion is guided by the inclining guide surface and is 
reliably introduced below the sheet detecting means. 
[0032] Further, in the invention the sheet detecting 
means comprises a combination of light-emitting means 
for emitting light and light-receiving means for receiving 
light from the light-emitting means, one of the light-emit- 
ting means and the light-receiving means is disposed 
above the insertion/discharge port, while the other of 
the light-emitting means and the light-receiving means 
is disposed below the insertion/discharge port, the one 
of the light-emitting means and the light-receiving 
means is covered with a sensor cover, and the sensor 
cover is provided at a lower end thereof with a first 
inclining surface for introducing the sheet of recording 
paper moved in the inserting direction below the sensor 
cover, and a second inclining surface for introducing the 
sheet of recording paper moved in the discharging 
direction below the sensor cover. 
[0033] With this recording apparatus, the sheet 
detecting means comprises the combination of the light- 
emitting means and the light-receiving means, one of 
them disposed in the insertion/discharge port is covered 
with the sensor cover, and the sensor cover is provided 
at its lower end with the first and second inclining sur- 
faces. Therefore, when the sheet of recording-paper is 
inserted toward the insertion/discharge port, the tip end 
of the sheet of recording paper in the inserting direction 
is guided by the first inclining surface and introduced 
below the sensor cover, and is passed below the sensor 
cover and inserted into the conveying path below the 
sensor cover. When the sheet of recording paper is con- 
veyed in the discharging direction, the tip end of the 
sheet of recording paper in the discharging direction is 
guided by the second inclining surface and introduced 
below the sensor cover, and is passed below the sensor 
cover and discharged outside the apparatus body. 

Brief Description of Drawings 

[0034] Other and further objects, features, and advan- 
tages of the invention will be more explicit from the fol- 
lowing detailed description taken with reference to the 
drawings wherein: 

Fig. 1 is a perspective view of a preferred embodi- 
ment of a recording apparatus of the invention as 
viewed from front side of the apparatus; 
Fig. 2 is a perspective view of the recording appara- 
tus shown in Fig. 1 as viewed from back side 
thereof; 
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Fig. 3 is a sectional view showing outline of the 
structure of the recording apparatus shown in Fig. 
1; 

Fig. 4 is a perspective view as viewed from front 
side of a state in which an open/close cover of the 
recording apparatus shown in Fig. 1 is positioned at 
its open position; 

Fig. 5 is a sectional view showing the open/close 
cover and its periphery of the recording apparatus 
shown in Fig. 1 ; 

Fig. 6 is a schematic explanatory view for explain- 
ing opening and closing movements of the 
open/close cover of the recording apparatus shown 
in Fig. 1; 

Fig. 7 is an enlarged sectional view showing record- 
ing paper supporting portion and its periphery of 
the open/close cover shown in Fig. 5; 
Fig. 8 is a partially enlarged sectional view for 
explaining the mounting operation of the 
open/close cover to an upper housing of the record- 
ing apparatus shown in Fig. 1 ; 
Figs. 9A and 9B are schematic explanatory views 
for explaining the rewinding operation of the record- 
ing paper by pivoting movement of the open/close 
cover in its closing direction; 
Fig. 10 is a partially enlarged sectional view show- 
ing sheet detecting means and its periphery of the 
recording apparatus shown in Fig. 1 ; and 
Fig. 11 is an enlarged sectional view showing the 
sheet detecting means and its periphery of a 
recording apparatus provided with a guide rib of a 
modification. 

Best Mode for Carrying Out the Invention 

[0035] A preferred embodiment of a recording appa- 
ratus of the present invention will be explained with ref- 
erence to the accompanying drawings below. In Figs. 1 
and 2, the illustrated recording apparatus is provided 
with an apparatus body 2. The apparatus body 2 com- 
prises a lower housing 4 placed on a desk or the like for 
example, and an upper housing 6 mounted on the lower 
housing 4. The lower housing 4 is provided with a table 
8, the table 8 is substantially horizontally extended from 
a front end (right lower portion in Fig. 1) toward a rear 
end (left upper portion in Fig. 1). A long and narrow slit 
10 opening toward one side (left lower side in Fig. 1) is 
provided between the lower housing 4 and the upper 
housing 6. and the table 8 is extended within the slit 10. 
A slip 12 comprising a plurality of sheets of copy paper 
or the like is positioned on an upper surface of the table 
8 through the slit 10. and while the slip 12 is conveyed 
along the table 8. predetermined recording of informa- 
tion such as printing is carried out on a surface of the 
slip 12. The slip 12 as a sheet of recording paper is a 
multiple form for a credit card, for example, and is used 
when the necessary number of duplicates for a store, a 
customer, a store clerk and the like are prepared at the 


same time. 

[0036] An operation panel 16 is disposed on a front 
right portion of the lower housing 4. The operation panel 
16 is provided with switches 18 and 20 for selecting the 

5 type of print, and various display lamps 22, 24 and 26. 
The switch 1 8 is for selecting the print to the slip 1 2, and 
by pushing this switch 18, it is possible to print on the 
slip by first recording means (which will be described 
later). The switch 20 is for selecting the print on a roll of 

io recording paper (which will be described later), and by 
pushing this switch 20, it is possible to print on the roll of 
recording paper by second recording means (which will 
be described later). The lamp 22 shows, by continu- 
ously lighting, that the recording apparatus is in power 

is on state, and shows, by blinking on and off. that the slip 
is being conveyed. The lamp 24 shows, by continuously 
lighting, that the slip 12 is being discharged, and shows, 
by blinking on and off, that the recording apparatus has 
a trouble. The lamp 26 shows, by continuously lighting, 

20 that the slip 1 2 is being released, and shows, by blinking 
on and off, that the recording apparatus is in off-line with 
an external host apparatus such as a host computer. 
[0037] The upper housing 6 includes side wall covers 
28 and 30 disposed on opposite sides of the upper 

25 housing 6, and an open/close cover 32 is disposed 
between the side wall covers 28 and 30. The open/close 
cover 32 is mounted on the upper housing 6 such that 
the open/close cover 32 can pivot between a close posi- 
tion shown in Figs. 1 and 2 and an open position shown 

30 in Fig. 4. When the open/close cover 32 is in the close 
position, the open/close cover 32 covers a front surface, 
a ceiling surface, au upper portion of a rear surface and 
upper portions of the opposite side surfaces of the 
upper housing 6, and a roll of recording paper mounted 

35 thereto which will be described later is located at a pre- 
determined position. On the other hand, when the 
open/close cover 32 is pivoted to the open position, the 
front surface and the ceiling surface of the upper hous- 
ing 6 are opened, so that the roll of recording paper can 

40 easily be replaced as will be described later. 

[0038] In the present embodiment, the upper housing 
6 is provided at its right rear portion with display means 
34 for displaying data which is designated by the exter- 
nal host apparatus. The display means 34 includes a 

45 supporting rod 36 extended upward from the upper 
housing 6, and the supporting rod 36 is provided at its 
upper end with a display portion 38. A rectangular dis- 
play panel 40 is disposed on a surface of the display 
portion 38, and data from the host apparatus is dis- 

so played on this display panel 40. 

[0039] Next, the outline of the structure of the above- 
described recording apparatus will be explained with 
mainly reference to Fig. 3. The table 8 of the lower hous- 
ing 4 is provided at its predetermined portions with a 

55 plurality of openings. Sheet detecting means 44 is pro- 
vided in correspondence with an opening 42. The sheet 
detecting means 44 comprising a photosensor detects 
a slip on the table 8. This sheet detecting means 44 and 
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the structure related thereto will be described in detail 
later. A pair of rollers 48 and first print means 50 are dis- 
posed in correspondence with an opening 46. The pair 
of rollers 48 comprises a pair of rollers 52 and 54, and 
when the slip 12 (Fig. 1) is conveyed in the inserting 5 
direction shown with the arrow 56, the pair of rollers 48 
is rotated in the direction shown with the arrow, and 
when the slip 12 is conveyed toward an insertion/dis- 
charge port 58, the pair of rollers 48 is rotated in the 
opposite direction from the direction shown with the 10 
arrow. In the present embodiment, the first print means 
50 is configured by an impact type print means, and 
comprises a print unit 60 including a print head and a 
platen opposed to the print unit 60. As can be under- 
stood in Fig. 4, a ribbon cassette 64 is detachably 15 
mounted on the print unit 60. Guide plates 66 and 68 
are disposed above the table at a distance from each 
other in the conveying direction of the slip 12. Since the 
printing apparatus is structured in this manner, the table 
8, the roller 52 and the platen 62 are provided on the 20 
lower housing 4 and define the lower side of a first con- 
veying path 70 for conveying the slip 12. The roller 54, 
the print unit 60 and the guide plates 66 and 68 are pro- 
vided on the upper housing 6 and define the upper side 
of the first conveying path 70. The first conveying path 25 
70 is disposed in correspondence with the slit 10 
between the lower housing 4 and the upper housing 6. 
[0040] In the present embodiment, second print 
means 72 is provided above the first print means 50. 
The second print means 72 is configured by thermal- 30 
recording type print means, and comprises a print unit 
78 including a print head 74 having a line-type thermal 
head, and a platen roller 76 opposed to the print head 
74. The platen roller 76 is rotated in the direction shown 
with a broken line arrow. The platen roller 76 is pushed 35 
against the print head 74 by a biasing member (not 
shown) such as a spring, and a second conveying path 
80 is extended between the print head 74 and the platen 
roller 76. On the upstream end of the second conveying 
path 80, is disposed the roll of recording paper 82 which 40 
is replaceably mounted on the open/close cover 32 as 
will be described later. A pair of guide plates 84 and 86 
are mounted on the print unit 78 at a predetermined dis- 
tance from each other. A cutter unit 88 is disposed 
above the second print means 72. The cutter unit 88 45 
includes a fixed blade 90 and a movable blade 92 which 
is movable toward the fixed blade 90, whereby the 
recording paper from the roll of recording paper 82 is cut 
by predetermined length. The cutter unit 88 is provided 
with a parr of guide plates 94 and 96 at a predetermined so 
distance from each other. In this recording apparatus, in 
connection with the fact that the second conveying path 
80 extends upward, the open/close cover 32 is provided 
at its upper surface with a second discharge port 98. 
With this structure, the guide plate 84, the print head 74. 55 
the guide plate 94 and the fixed blade 90 define one 
side of the second conveying path 80 for conveying the 
recording paper from the roll of recording paper 82. The 


guide 86, the platen roller 76, the guide plate 96 and the 
movable blade 92 define the other side of the second 
conveying path 80. A tip end of recording paper 100 
pulled out from the roll of recording paper 82 is 
extended from the lower side of the roll of recording 
paper 82 toward the side where the open/close cover 32 
is opened, i.e., toward the second print means 72 at the 
front and upper portion of the apparatus body, and is 
introduced to the second conveying path 80. 
[0041] In this recording apparatus, when printing is 
carried out on the slip 12 (Fig. 1) as a sheet of recording 
paper, the slip 12 is conveyed through the first convey- 
ing path 70, and while the slip 12 is conveyed through 
the first conveying path 70, a predetermined print is 
recorded on a surface of the slip 12 by the first print 
means 50, and the slip on which the print has been 
completed is discharged out from the apparatus body 2 
through the insertion/discharge port 58. When printing 
is carried out on the roll of recording paper 82, the 
recording paper pulled out from the roll of recording 
paper 82 is conveyed through the second conveying 
path 80, and while the recording paper is conveyed 
through the second conveying path 80, a predetermined 
print is recorded on a surface of the recording paper by 
the second print means 72, and is discharged out from 
the apparatus body 2 from the second discharge port 98 
of the open/close cover 32 as shown with the phantom 
line 100. Such a record on the roll of recording paper 82 
can be used as a receipt to be handed in to the cus- 
tomer. When printing is carried out on both the slip 12 
and the roll of recording paper 82, the slip 12 is con- 
veyed through the first conveying path 70, and the 
recording paper of the roll of recording paper 82 is con- 
veyed through the second conveying path 80. In this 
recording apparatus, the first print means 50 functions 
as recording means for recording the print on the sheet 
of recording paper, and the second print means 72 func- 
tions as recording means for recording the print on the 
roll of recording paper 82. 

[0042] Referring to Figs. 4 and 5. an opening and clos- 
ing structure of the open/close cover 32 and a support- 
ing structure of the roll of recording paper 82 will be 
explained next. A pair of upper supporting walls 102 and 
1 04 are provided inside the opposite side wail covers 28 
and 30 (Figs. 1 and 2) of the upper housing 6 at a dis- 
tance from each other in the lateral direction (the direc- 
tion from lower left to upper right in Fig. 4, and the lateral 
direction in Fig. 5). These upper supporting walls 102 
and 1 04 are formed separately from the side wall covers 
28 and 30, but may be formed integrally with the side 
wall covers 28 and 30. The upper supporting walls 102 
and 104 are respectively formed at their inner surfaces 
with guide recesses 106 and 107 extended straightly 
downwardly from the upper ends, and the guide 
recesses 106 and 107 are provided at their lower ends 
with circle recesses 108 and 109 (see Fig. 8 also). On 
the other hand, the open/close cover 32 includes a front 
wall 1 10 for covering a front surface of the upper nous- 
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ing 6, a ceiling wall 1 12 for covering a ceiling surface of 
the upper housing 6, an arc rear wall 1 1 4 (Figs. 2 and 4) 
for covering a rear portion of the ceiling surface and a 
rear surface of the upper housing 6. and opposite side 
walls 116 and 1 1 8 for covering upper portions of oppo- 5 
site side surfaces of the upper housing 6. The opposite 
side walls 116 and 118 are integrally provided at their 
rear outer surface with supporting projections 120 and 
122 projecting opposite sides. Each of the supporting 
projections 120 and 122 is formed into a short cylindri- w 
cal shape corresponding to each of the circle recesses 

108 and 109, and the portions of the supporting projec- 
tions 120 and 122 that are opposed are notched 
straightly. Short width W1 of each of the supporting pro- 
jections 120 and 122 is set slightly smaller than width 15 
W2 of each of the guide recesses 106 and 107 (Fig. 8). 
[0043] When the open/close cover 32 is moved to the 
position shown with the phantom line 32A in Fig. 6, i.e., 

to about the midpoint position the close position shown 
with the solid line in Fig. 6 {position shown in Figs. 1 to 20 
3) and the open position shown with the phantom line 
32B (the position shown in Fig. 4), the guide recesses 

106 and 107 of the upper supporting walls 102 and 104, 
and the supporting projections 120 and 122 of the side 
walls 116 and 1 1 8 of the open/close cover 32 are posi- 25 
tioned at the positional relation shown in Fig. 8. i.e.. at 
the positional relation where the supporting projections 
120 and 122 coincide with the guide recesses 106 and 

107 and become narrow and long in the vertical direc- 
tion. Therefore, the supporting projection 120 and 122 30 
can be positioned within the circle recesses 108 and 

109 through the guide recesses 106 and 107 of the side 
walls 116 and 118, and with such positioning, the 
open/close cover 32 is rotatably mounted between the 
side walls 1 1 6 and 1 18 of the upper housing 6. In a state zs 
in which the supporting projections 120 and 122 are 
mounted on the circle recesses 108 and 109, the center 
axes of the supporting projections 120 and 122 are 
extended in the lateral direction of the apparatus body 2, 
and the open/close cover 32 can be pivoted on the 40 
center axis of the supporting projections 1 20 and 1 22 as 

a pivot 124 thereof (Fig. 5) between the close position 
and the open position. When the open/close cover 32 is 
pivoted to the close position (or the open position), as 
shown with the phantom line in Fig. 8, the opposite ends 45 
of the supporting projections 120 and 122 are located 
within the circle recesses 108 and 109. and the support- 
ing projections 120 and 122 are prevented from being 
come off the circle recesses 108 and 109. Further, in 
the above-described positional relation, since the sup- so 
porting projections 120 and 122 match with the guide 
recesses 106 and 107, the supporting projections 120 
and 122 can be moved upward through the guide 
recesses 106 and 107, and by moving the supporting 
projections 120 and 122 in this manner, the open/close ss 
cover 32 can be removed from the upper housing 6. 
[0044] The side walls 116 and 1 18 of the open/close 
cover 32 are respectively provided integrally at their rear 


portions with resilient pieces 126 (only the resilient 
piece provided on the side wall 116 is shown in Fig. 6) 
by providing U-shaped cut grooves. Each of the resilient 
pieces 126 is provided at its tip end with semicircular 
projections 128 projecting outward (two of the projec- 
tions are shown in Fig. 5). The projection 128 of the 
resilient piece 126 provided on the one side wall 1 16 is 
pushed against an inner surface of the upper supporting 
wall 1 02 by the resilience of the resilient piece 1 26 itself, 
and the projection 128 of the resilient piece 126 pro- 
vided on the other side wall 118 is pushed against an 
inner surface of the other upper supporting wall 1 04 by 
the resiliency of the resilient piece 126 itself. Therefore, 
the friction force applied between the semicircular pro- 
jections 128 and the upper supporting walls 102 and 
104 acts as the braking force when the open/close 
cover 32 is pivoted, appropriate pivoting force is 
required for pivoting the open/close cover 32, a rotation 
due to the own weight of the open/close cover 32 is pre- 
vented, so that the safety is improved. This braking 
force can be adjusted by varying the size of the projec- 
tion 128, i.e.. the degree of the deformation of the resil- 
ient piece 126. 

[0045] In the present embodiment, when the 
open/close cover 32 is positioned at the close position, 
as understood in Fig. 1 , a part of a lower end of the front 
wall 110 abuts against an upper surface (upper surface 
in the vicinity of the portion where the operation panel 
16 is provided) of the lower housing 4, thereby prevent- 
ing the open/close cover 32 from pivoting exceeding the 
close position. The open/close cover 32 is provided with 
a lock member (which will be described later) for locking 
the open/dose cover 32 to the close position. On the 
other hand, when the open/close cover 32 is positioned 
at the open position, as understood in Figs. 2 to 4, a por- 
tion of the arc rear wall 1 1 4 abuts against an upper edge 
of a rear wall 130 of the upper housing 6, thereby pre- 
venting the open/close cover 32 from pivoting exceed- 
ing the close position. 

[0046] In this embodiment, as shown in Figs. 2 and 3, 
a lower end of the arc rear wall 1 14 of the open/close 
cover 32 is integrally provided with a pair of guide ribs 
134 at a distance from each other in the lateral direction 
(the direction from lower left to upper right in Fig. 2, and 
the direction perpendicular to a paper surface in Fig. 3). 
The pair of guide ribs 134 is of approximately triangle 
shape, and is positioned slightly above the upper edge 
of the rear wall 130 of the upper housing 6 when the 
open/close cover 32 is at the close position. An inclining 
upper surface of each of the guide ribs 134 is obliquely 
extended straightly downward from an outer surface of 
the open/close cover 32 above the upper edge of the 
rear wall 1 30 to a rear portion of the rear wall 130. When 
such guide ribs 134 do not exist, the recording paper 
100 discharged through the discharge port 98 of the 
open/close cover 32 is moved along the upper surface 
of the open/close cover 32, and there is a fear than the 
tip end of the recording paper 100 enters into the clear- 
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ance between the arc rear waif 1 14 of the open/close 
cover 32 and the rear wall 130 of the upper housing 6. 
Whereas, if the guide ribs 134 are provided as in the 
present embodiment, the tip end of the recording paper 
100 discharged through the discharge port 98 is irrtro- 5 
duced outside the rear wall 130 of the lower housing 4 
along the upper surfaces of the guide ribs 134, and the 
tip end of the recording paper 100 is reliably prevented 
from entering the clearance. 

[0047] In the present embodiment, in order to allow 10 
the open/close cover 32 to pivot toward the open posi- 
tion, the upper end of the rear wall 130 of the upper 
housing 6 is formed with rectangular notches 136 (Fig. 
2) in correspondence with the guide ribs 1 34. Therefore, 
when the open/close cover 32 is pivoted, the guide ribs is 
134 are moved through the notches 136. In order to 
introduce the recording paper 100 outside the rear wall 
130 more reliably, it is preferable to provide three or 
more guide ribs 1 34 and notches 1 36 at a distance from 
each other in the lateral direction. so 
[0048] Next, referring to Figs. 3, 4 and 5, a supporting 
structure of the roll of recording paper 82 will be 
explained. An inner surface of the arc rear wall 1 14 of 
the open/close cover 32 is provided with a pair of 
mounting projections 142 and 144 at a distance from ss 
each other in the lateral direction (the lateral direction in 
Fig. 5). A supporting member 148 is mounted, by a 
mounting screw 146. to the mounting projection 142 
which is disposed at an inner side of the side wall 1 16. 
The supporting member 148 includes a body portion 30 
150 extended from the mounting projection 142 down- 
ward as viewed in Fig. 5. The body portion 150 is pro- 
vided at its tip end with a recording paper supporting 
portion 152. The supporting member 148 is integrally 
provided with an operation portion 154 extended from 35 
the tip end of the body portion 150 to draw an approxi- 
mately L-shape. A supporting member 158 is mounted, 
by a mounting screw 156, to the mounting projection 
144 disposed at an inner side of the side wall 118. The 
supporting member 158 includes a body portion 160 40 
extended from the mounting projection 144 downward 
as viewed in Fig. 5, and the body portion 1 60 is provided 
at its tip end with a recording paper supporting portion 
162. The recording paper supporting portions 152 and 
162 of the supporting members 148 and 158 have sub- <5 
stantially the same structures and thus, one of the 
recording paper supporting portions 152 will be 
explained with reference to Fig. 7 also. In Fig. 7. the 
recording paper supporting portion 152 includes a first 
circular projection 164 which is mounted on an inner so 
surface of a tip end of the body portion 150. The first 
projection 164 projects inward, and a tip end surface of 
the first projection 164 is concentrically provided with a 
circular second projection 166 which projects further 
inward. The center axis 167 (Fig. 7) of the second pro- 55 
jection 166 of the supporting members 148 and 158 is 
extended in the lateral direction of the apparatus body 2, 
and the center axis 167 substantially coincides with the 


pivot 124 of the open/close cover 32 as shown in Fig. 5. 
Each of the supporting members 148 and 158 can be 
formed of synthetic resin in one piece, and by forming 
the supporting members in this manner, the supporting 
members 148 and 158 themselves can assume slight 
resilience. Since the recording apparatus is structured 
as described above, if the operation portion 154 of the 
supporting member 148 is pushed outward as shown 
with the arrow 168, the supporting member 148 is 
slightly deformed outward as shown with the phantom 
line in Fig. 5, and it is possible to slightly enlarge the dis- 
tance between the recording paper supporting portions 
152 and 162 of the supporting members 148 and 158. 
The pair of supporting members 148 and 158 constitute 
recording paper holding means for holding the roll of 
recording paper 82. 

[0049] The roll of recording paper 82 mounted on the 
recording paper holding means of the open/close cover 
32 has the structure shown in Figs. 3 and 5. That is, the 
roll of recording paper 82 includes a long and narrow 
cylindrical core member 1 70, and the recording paper 
100 is wound around an outer peripheral surface of this 
core member 170 many times. The core member 170 is 
formed of relatively hard paper, and its center is hollow. 
The length of the core member 1 70 in its axial direction 
is substantially equal to the width of the recording paper 
100 (the length in the axial direction when the recording 
paper 100 is wound in the roll-like manner). Therefore, 
in a state in which the recording paper 100 is wound 
around the core member 170, both the end surfaces 
define substantially the same end surfaces (see Figs. 5 
and 7). 

[0050] In the present embodiment, the recording 
apparatus is further structured as follows. Referring to 
Fig. 7, an outer diameter of each of the first projections 
164 of the supporting members 148 and 158 is set 
slightly smaller than that of the core member 1 70 of the 
roll of recording paper 82. Each of the second projec- 
tions 166 of the supporting members 148 and 158 is set 
substantially equal to or slightly smaller than an inner 
diameter of a hollow hole 170 of the core member 170. 
Therefore, the second projections 166 can be inserted 
into and removed from the hollow hole 170 of the core 
member 170. Further, the length of the core member 
170 in its axial direction is set slightly longer than the 
distance between the first projections 164 of the sup- 
porting members 148 and 158. Therefore, if the roll of 
recording paper 82 is mounted, the opposite end sur- 
faces of the core member 1 70 act on the tip end surface 
of the second projection 166, so that the supporting 
members 148 and 158 are slightly deformed toward 
opposite sides. 

[0051] Next, the attaching procedure of the roll of 
recording paper 82 will be explained. When the roll of 
recording paper 82 is mounted (for example, when a 
new roll of recording paper 82 is mounted in case that 
the recording apparatus is used), the open/close cover 
32 is positioned from the close position (the position 
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shown in Figs. 1 to 3, and shown with the solid line in 
Fig. 6) to the open position (the position shown in Fig. 4, 
and shown with the phantom line 32B in Fig. 6). Such a 
positioning can be done by bringing up the front wall 
110 of the open/dose cover 32 for example, and the 
open/close cover 32 is pivoted on the pivot 124. 
[0052] When the open/close cover 32 is positioned at 
the open position, the inside of the open/close cover 32 
is opened outward as shown in Fig. 4, and a space for 
mounting the roll of recording paper 82 is generated 
between the open/close cover 32 and the second print 
means 72. In the present embodiment, the cutter unit 88 
is mounted on the print unit 78 of the second print 
means 72 such that the cutter unit 88 can pivot between 
a close position (the position shown in Fig. 3) and an 
open position (the position shown in Fig. 4). This cutter 
unit 88 is normally held at the close position for cutting 
the recording paper 100 from the roll of recording paper 
82, but when the roll of recording paper 82 is to be 
mounted, the cutter unit 88 is positioned at the open 
position, H the cutter unit 88 is positioned at the open 
position, the space between the print unit 78 and the 
cutter unit 88 is opened as shown in Fig. 4. Further, if 
the open/close cover 32 is positioned at the open posi- 
tion, the front surface of the upper housing 6 is opened, 
so that the ribbon cassette 64 can be detachably 
mounted on the print unit 60. 

[0053] Next, in a state in which the open/close cover 
32 is opened, as shown in Fig. 5, the operation portion 
154 of the supporting member 148 is moved in the 
direction shown with the arrow 1 68 to enlarge the dis- 
tance between the recording paper supporting portions 
152. 162 of the supporting members 148, 158. In a state 
in which the distance is enlarged in this manner, the 
second projections 166 of the supporting members 148 
and 158 are positioned in the hollow hole 172 of the 
core members 1 70 of the roll of recording paper 82 (see 
also Fig. 7) and then, the resilient deformation of the 
supporting member 148 by the operation portion 154 is 
released. With this operation, the second projections 
166 of the supporting members 148 and 158 are 
inserted to the core member 1 70 as shown in Figs. 5 
and 7, the roll of recording paper 82 is supported by the 
second projections 166 of the supporting members 148 
and 158, and the roll of recording paper 82 is held rotat- 
ably about the rotation axis 167 of the second projec- 
tions 166 as its rotation axis. In such a holding state, 
since the distance between the first projections 1 64 of 
the supporting members 148 and 158 is set slightly 
smaller than the length of the core member 1 70, the tip 
end surfaces of the first projections 164 are contacted 
under pressure with the end surfaces of the core mem- 
ber 170 by the resilient effect of the supporting mem- 
bers 148 and 158, the braking force is applied to the 
rotation of the roll of recording paper 82 when the 
recording paper 100 is pulled out, and the slack of the 
pulled out recording paper 100 is prevented from being 
generated. In the present embodiment, the first projec- 


tions 164 of the supporting members 148 and 158 func- 
tion as the braking force applying means, and act on the 
core member 170 of the roll of recording paper 82. 
Although the recording paper 100 of the roll of recording 

5 paper 82 is reduced as it is used, the diameter of the 
core member 170 is not varied. Therefore, because the 
first projections 164 function as described above, the 
constant braking force is applied irrespective of the 
service condition of the recording paper 100. When the 

10 braking force is not largely varied by the service condi- 
tion of the recording paper 100. the tip end surfaces of 
the first projections may be contacted under pressure 
with the end surfaces of the core member 1 70 and the 
recording paper 1 00. 

is [0054] In the present embodiment, in order to facilitate 
the attaching and detaching operation of the roll of 
recording paper 82, the tip ends of the second projec- 
tions 166 of the supporting members 148 and 158 are 
provided with first and second inclining portions 166a 

20 and 166b, respectively. As shown in Fig. 7, the first 
inclining portion 166a is extended such as to incline 
upward and inward when the open/close cover 32 is at 
the close position, the pair of the supporting members 
148 and 158 can be resiliency deformed outside by 

25 moving the core member 170 of the roll of recording 
paper 82 along the first inclining portions 166a of the 
second projections 166, and with this operation, the roll 
of recording paper 82 can easily be mounted on the 
second projections 166. The second inclining portion 

30 166b is extended such as to incline downward and 
inward when the open/close cover 32 is at the close 
position, and by utilizing the second inclining portion 
166b, the roil of recording paper 82 (the core member 
170 when the recording paper 100 is run out) can easily 

35 be detached from the space between the second pro- 
jections 166. In this embodiment, since the easiness of 
the attaching operation of the roll of recording paper 82 
takes priority, the first inclining portion 166a is extended 
over the rotation axis 1 67, and is formed larger than the 

40 second inclining portion 166b. The roll of recording 
paper 82 (or the core member 110) can be detached by 
pushing the operation portion 154 of the supporting 
member 148 outward, thereby enlarging the distance 
between the supporting members 1 48 and 1 58. 

45 [0055] Thereafter, as understood in Fig. 3, the tip end 
of the recording paper 100 is pulled from the roll of 
recording paper 82 and introduced out from the dis- 
charge port 98 through the second conveying path 80 
and then, the open/close cover 32 is pivoted to be posi- 

50 toned to the close position. The print head 74 and the 
platen roller 76 are designed such that the contact- 
under pressure state can be released. When the record- 
ing paper 100 is inserted through the space between 
the print head 74 and the platen roller 76, the contact- 

55 under pressure state is released, and the tip end of the 
recording paper 100 is inserted therebetween. In this 
recording apparatus, since the pivot of the open/close 
cover 32 and the rotation axis of the roll of recording 
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paper 82 substantially coincide with each other, even if 
the open/close cover 32 is pivoted from the open posi- 
tion to the close position, and vice versa, the moment 
force acting on the open/close cover 32 of the roll of 
recording paper 82 is substantially zero, and the roll of 
recording paper 82 is only pivoted on the pivot of the 
open/close cover 32. Therefore, the open/close cover 
32 can smoothly be pivoted irrespective of the pivoting 
angle. Further, when the open/close cover 32 is opened 
or being closed, the pivoting moment of the open/close 
cover 32 should not largely varied, and the safety during 
opening or closing operation is secured. 
[0056] In the present embodiment the slack of the 
recording paper of the roll of recording paper 82 can be 
taken up by the pivoting movement of the open/close 
cover 32 in its closing direction. Mainly referring to Fig. 
9, the present embodiment will be further explained. 
The roll of recording paper 82 is prevented from freely 
rotating relative to the open/close cover 32 by the effect 
of the braking force applying means provided on the 
open/close cover 32 (see Fig. 5), and the roll of record- 
ing paper 82 is pivoted on the pivot in unison with the 
pivoting movement of the open/close cover 32. When 
the roll of recording paper 82 is pivoted on the pivot in 
this manner, a point P of the roll of recording paper 82 
(a point from which the recording paper 100 is pulled 
out) (see Rg. 9A) when the open/close cover 32 is at 
the close position, is moved to a position shown in Fig. 
9B when the open/close cover 32 is pivoted to the close 
position, the roll of recording paper 82 held by the 
open/close cover 32 is rotated in a direction to rewind 
the pulled out recording paper 100. Therefore, the slack 
recording paper 100 between the roll of recording paper 
82 and the second print means 72 (the print head 74 
and the platen roller 76) is rewound around the roll of 
recording paper 82 by the above-described movement 
of the roll of recording paper 82, and the slack of the 
recording paper 100 is taken up. Especially in this 
embodiment, since the pivot 124 of the open/close 
cover 32 and the rotation axis 1 67 of the roll of recording 
paper 82 substantially coincide with each other, the roll 
of recording paper 82 is reliably moved in the rewinding 
direction by the pivoting movement of the open/close 
cover 32 in the close position, its moving amount corre- 
sponds to the pivoting angle between the open position 
and the close position of the open/close cover 32 and 
therefore, the recording paper 100 can be rewound 
around the roll of recording paper 82. 
[0057] In this recording apparatus, the nip force to the 
recording paper 100 applied by the print head 74 of the 
second print means 72 and the platen roller 76 (which 
constitutes the opposing member pushed against the 
print head 74) is set greater than the braking force 
applied by the braking force applying means. By setting 
the braking force in this manner, when the slack amount 
of the recording paper 100 is small, after the slack of the 
recording paper 100 is taken up, the roll of recording 
paper 82 is slightly rotated in the direction shown with 


the arrow 180 (Fig. 9B) relative to the open/close cover 
32 about the rotation axis 167, great tensile force is not 
applied to the recording paper 100 pulled out from the 
roll of recording paper 82, and the nip condition of the 
5 recording paper 100 between the print head 74 and the 
platen roller 76 is maintained. 

[0058] The above-described embodiment is designed 
such that the tip end of the recording paper 100 intro- 
duced out from the roll of recording paper 82 is first 

10 nipped by the print head 74 of the second print means 
72 and the platen roller 76 and therefore, the nip force 
by the print head 74 and the platen roller 76 is related, 
but when the recording paper 100 from the roll of 
recording paper 82 is designed to be nipped by a pair of 

is conveying rollers, nip force by the pair of conveying roll- 
ers is related. That is, in such a case, the nip force by 
the conveying rollers is set greater than the braking 
force by the braking force applying means, and with 
such a structure, the same effect as that described 

20 above is achieved. 

[0059] Next, with reference to Figs. 1,3,4 and 1 0, the 
sheet detecting means 44 and a structure related 
thereto will be explained As shown in Rg. 3, the sheet 
detecting means 44 is disposed outside the open/close 

25 cover 32. In the embodiment, the sheet detecting 
means 44 comprises a combination of light-emitting 
means 45 comprising a light-emitting element and light- 
receiving means 47 comprising a light-receiving ele- 
ment. The light-emitting means 45 is disposed above 

30 the insertion/discharge port 58 of the first conveying 
path 70, and the light-receiving means 47 is disposed 
below the insertion/discharge port 58. When the slip 12 
exists in the insertion/discharge port 58, light from the 
light-emitting means 45 does not reach the light-receiv- 

35 ing means 47, and the sheet detecting means 44 
detects the slip 12. In this embodiment, the light-emit- 
ting means 45 is disposed above the insertion/dis- 
charge port 58, and the light-receiving means 47 is 
disposed below the insertion/discharge port 58. On the 

40 contrary, the light-emitting means 45 may be disposed 
below the insertion/discharge port 58, and the light- 
receiving means 47 may be disposed above the inser- 
tion/discharge port 58. Further, although transmission 
type detecting means is used as the sheet detecting 

45 means 44 in this embodiment, reflection type detecting 
means may be used instead. In this case, the light-emit- 
ting means and the light-receiving means are disposed 
above the insertion/discharge port 58. 
[0060] The light-emitting means 45 is mounted on a 

so sensor cover 182 mounted on the lower housing 4. The 
sensor cover 182 is provided at its lower end with first 
and second inclining surfaces 182a and 182b. As 
shown in Fig. 10, the first inclining surface 182a is 
extended such as to incline straightly downward in the 

55 inserting direction shown with the arrow 56 for introduc- 
ing, to the space below the sensor cover 182, i.e., below 
the light-emitting means 45, the slip 12 moving on the 
table 8 toward the first conveying path 70 in the inserting 
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direction 56. The second inclining surface 182b is 
extended such as to incline straightly downward in the 
discharging direction shown with the arrow 57 for intro- 
ducing, to the space below the sensor cover 182, the 
slip 12 moving on the table 8 out from the apparatus 
body 2 in the discharging direction 57. Since the sensor 
cover 182 is provided with the first and second inclining 
surfaces 1 82a and 1 82b, the slip 1 2 is passed below the 
sensor cover 1 82 and reliably conveyed. 
[0061] The open/close cover 32 is provided with a 
guide rib 184 for introducing the slip 12 below the sen- 
sor cover 182 as shown in Figs. 3 and 10. In the embod- 
iment, the guide rib 184 is integrally formed on an inner 
surface of a tip end (end opposed to the table 8 when 
the open/close cover is held at the close position) of the 
front wail 100 of the open/close cover 32. The guide rib 
1 84 projects slightly downward from the tip end of the 
front wall 100, a lower end of the guide rib 184 is pro- 
vided with an inclining guide surface 184a straightly 
extended downward in the discharging direction shown 
with the arrow 57, and a tip end of the inclining guide 
surface 184a is formed into an arc round shape. This 
guide rib 184 is disposed on a right portion of the front 
wall 1 10 of the open/close cover 32 in correspondence 
with the sheet detecting means 44, and when the 
open/close cover 32 is at the close position, the guide 
rib 184 is located above the first conveying path 70 
between the sensor cover 182 and the pair of conveying 
rollers 48 to define a portion of an upper side of the con- 
veying path 70 for guiding the slip 12 moving in the dis- 
charging direction shown with the arrow 57 toward the 
space below the sensor cover 182. The first conveying 
path 70 may be provided with a plurality of guide ribs 
184 at a distance from one another in its widthwise 
direction. Alternatively, the tip end of the front wall 1 10 
may be partially extended to form a guide rib. 
[0062] At the inner side of the open/close cover 32. 
the first print means 50 is disposed in the vicinity of the 
open/close cover 32. Therefore, when the open/close 
cover 32 is at the close position as shown in Fig. 3. the 
open/close cover 32 covers the first print means 50 and 
the like, and when the open/close cover 32 is positioned 
at the open position, the front surface side of the first 
print 50 is largely exposed outside as shown in Fig. 4 
Therefore, the ribbon cassette 64 can be detachably 
mounted on the print unit 60 through this opened front 
surface, and the ribbon cassette 64 can easily be 
replaced by new one. When a new ribbon cassette 64 is 
mounted, the open/dose cover 32 is positioned to the 
open position, the lower conveying roller 52 is posi- 
tioned to a non-service position shown with the phan- 
tom line in Fig. 10, a ribbon 64a of the ribbon cassette 
64 is inserted through between the pair of conveying 
rollers 48 whose nip condition is released, thereby 
mounting the new ribbon cassette 64. In this recording 
apparatus, as understood in Fig. 10, a distance 
between the sheet detecting means 44 and the first print 
means 50 is set relatively large, and related thereto, a 


distance between the sheet detecting means 44 and the 
pair of conveying rollers 48 is also large. Therefore, uti- 
lizing the large distance between the sheet detecting 
means 44 and the pair of conveying rollers 48. the rib- 

5 bon cassette 64 can easily be attached and detached. 
The pair of rollers 48 is disposed close to the center of 
the print unit 60 as shown in Fig. 4 so that the ribbon 
cassette 64 is not prevented from being inserted. 
[0063] Referring again to Fig. 4, a lock member 186 

10 for locking the open/close cover 32 at the close position 
will be explained. The lock member 186 is provided 
such as to further project from a right end of the front 
wall 1 00 of the open/close cover 32, and a tip end of the 
lock member 186 is integrally formed with an engaging 

is pawl 186a. On the other hand, the lower housing 4 is 
provided with an engaging hole 168 in the vicinity of the 
operation panel 16. When the open/dose cover 32 is 
pivoted to the close position on the pivot 124, the 
engaging pawl 1 86a of the lock member 1 86 engages 

so the engaging hole 188, and the open/dose cover 32 is 
held at the close position. When the open/dose cover 
32 is opened, the lock member 1 86 is pushed to release 
the engaging state between the engaging pawl 186a 
and the engaging hole 188 and then, the open/close 

25 cover 32 is pivoted to the open position. 

[0064] In the above-described recording apparatus, 
the slip 12 is printed as follows. Mainly referring to Figs. 
3 and 10. the slip 12 is placed on the table 8 and posi- 
tioned at a position where the sheet detecting means 44 

30 detects the slip 1 2. The slip 1 2 can be positioned on the 
table 8 through the slit 1 0 from the side of the apparatus 
body 2, or can directly be positioned from the front sur- 
face side of the apparatus body 2. When the slip 12 is 
placed from the front surface side of the apparatus body 

35 2. since the first indining surface 182a of the sensor 
cover 182 functions as a guide surface, the tip end of 
the slip 12 can reliably be introduced into the first con- 
veying path 70 through the space below the sensor 
cover 182. When this slip 12 is inserted from the front 

40 surface side, it is inserted until it abuts against the pair 
of conveying rollers 48. 

[0065] Next, the switch 18 of the operation panel 16 is 
pushed. By pushing the switch 1 8 of the operation panel 
16. the printing operation on the slip 12 is started, the 

45 conveying pair of rollers 48 is first rotated in the prede- 
termined direction shown with the arrow, and the slip 12 
on the table 8 is conveyed in the inserting direction 
shown with the arrow 56 by the operation of the pair of 
conveying rollers 48. When the rear end of the slip 12 in 

so the inserting direction passes through the sheet detect- 
ing means 44, after a predetermined time period is 
elapsed from this time point, the pair of conveying roll- 
ers 48 is rotated reversely This predetermined time 
period is set. e.g., to a time that is required before the 

55 rear end of the slip 12 in the inserting direction is con- 
veyed to a position immediately before the nip portion of 
the pair of conveying rollers 48. When the predeter- 
mined time period is set to such a time, non-recordable 
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region on which print can not be recorded on the slip 12 
is reduced, and the recording limitation on the slip 12 is 
reduced. Alternatively, the predetermined time period 
can be set to a time that is required before the slip 12 in 
the inserting direction is conveyed to a position immedi- 5 
ately before the rear end of the slip 12 passes the top of 
the guide rib 184. When the predetermined time period 
is set to such a time, although non-recordable region of 
the slip 12 is slightly increased, since the rear end of the 
slip 12 in the inserting direction, i.e., leading tip end of 
the slip 12 in the discharging direction is located below 
the guide rib 184, the slip 12 can reliably be conveyed 
toward the insertion/discharge port 58, and the paper 
jam in the vicinity of the guide rib 1 84 can be prevented. 
In order to reduce the non-recordable region of the slip 
12, the guide rib 184 may be disposed in the vicinity of 
the pair of rollers 48 in Fig. 1 0. Further, if the guide rib 
1 84 is shaped such that the top portion thereof is long in 
the conveying direction, the non-recordable region can 
be reduced, and the paper jam can reliably be pre- 
vented. In such a case, it is preferable that the top por- 
tion is partially provided with projections 1 84b as shown 
in Fig. 11 so as to reduce the load of the paper convey- 
ing operation. 

[0066] While the pair of conveying rollers 48 rotates 
reversely and the slip 12 is conveyed in the discharging 
direction shown with the arrow 57, the predetermined 
print is recorded on the slip 12 by the first print means 
50, and the slip 12 after printing is discharged out from 
the apparatus body 2 through the insertion/discharge 
port 58. When the slip 12 is conveyed in the discharging 
direction, the leading end of the slip 12 in the discharg- 
ing direction is guided by the guide inclining surface 
184a of the guide rib and introduced to the space below 
the sensor cover 182, guided by the second inclining 
surface 182b of the sensor cover 182, discharged 
through the space below the second inclining surface 
182b. 

[0067] In this recording apparatus, since the 
open/close cover 32 is provided with the guide rib 184, 
when the open/close cover 32 is positioned at the open 
position, the guide rib 184 is largely distanced from the 
front portion of the first print means 50 and located 
above the first print means 50. Therefore, the space at 
the front surface of the first print means 50 and the 
space between the sheet detecting means 44 and the 
pair of conveying rollers 48 are opened, and the ribbon 
cassette 64 can easily be replaced through the space. 
Further, when the open/close cover 32 is positioned at 
the close position, the guide rib 1 84 is located above the 
space between the sheet detecting means 44 and the 
pair of conveying rollers 48 to define a portion of the first 
conveying path 70. Therefore, even if the slip 12 is 
curved, the discharge direction end of the slip 12 is 
introduced to the space below the sheet detecting 
means 44 by the operation of the guide rib 184, the slip 
12 should not be conveyed above the sheet detecting 
means 44 in the curved state, and the paper jam in the 


vicinity of the sheet detecting means 44 is prevented. 
[0068] Although the embodiment of the recording 
apparatus according to the present invention has been 
described above, the invention should not be limited to 
this embodiment, and it is possible to variously change 
or modify without departing from the scope of the inven- 
tion. 

[0069] For example, although the pair of supporting 
members 148 and 158 are mounted on the open/close 
cover 32, and the supporting members 148 and 158 are 
provided with the recording paper supporting portions 
152 and 162 in the illustrated embodiment, one of or 
both of the supporting members 148 and 158 may be 
omitted, and one of or both of the recording paper sup- 
porting portions 152 and 162 may directly be mounted 
on the inner surfaces of the side walls 116 and 1 18 of 
the open/close cover 32. 

[0070] Further, for example, although the illustrated 
embodiment has been explained based on the record- 
ing apparatus including the first print means 50 for print- 
ing on the slip 12 and the second print means 72 for 
printing on the recording paper of the roll of recording 
paper 82, the invention related to the roll of recording 
paper 82 can also be applied to a recording apparatus 
including only print means for printing on the recording 
paper of the roll of recording paper 82 of course. 
[0071] Further, for example, although the illustrated 
embodiment has been explained based on the record- 
ing apparatus including the first printing means 50 for 
printing on the slip 12 and the second print means 72 for 
printing on the recording paper of the roll of recording 
paper 82, the invention related to the sheet of recording 
paper (slip 12) can also be applied to a recording appa- 
ratus including only print means for printing on the sheet 
of recording paper of course. Further, although the 
sheet detecting means 44 is disposed outside the 
open/close cover 32, the sheet detecting means 44 can 
also be disposed inside the open/close cover 32, and in 
such a case, the guide rib 184 may be positioned 
between the sheet detecting means 44 and the pair of 
conveying rollers 48. 

[0072] The invention may be embodied in other spe- 
cific forms without departing from the spirit or essential 
characteristics thereof. The present embocfiments are 
therefore to be considered in all respects as illustrative 
and not restrictive, the scope of the invention being indi- 
cated by the appended claims rather than by the forego- 
ing description and all changes which come within the 
meaning and the range of equivalency of the claims are 
therefore intended to be embraced therein. 

Industrial Applicability 

[0073] As described above, the recording apparatus of 
the present invention related to the roll-like recording 
paper is useful as an apparatus for recording on a single 
strip such as an order slip, a receipt slip and the like, 
and on the roll-like recording paper utilized for a receipt 
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and the like, and is also useful as a facsimile and a 
printer and the like for preparing a receipt and the like. 
Further, the recording apparatus of the invention related 
to the sheet of recording paper is useful as an appara- 
tus for recording on a slip and roll-like recording paper, 5 
and is also useful as an exclusive apparatus for record- 
ing on a slip. 

Claims 

10 

1 . A recording apparatus comprising: 

an apparatus body; 

an open/dose cover mounted on the apparatus 

body so as to pivot between an open position 15 

and a close position on a pivot thereof; 

a conveying path provided in the apparatus 

body; 

a roll of recording paper supported by the 
open/close cover rotatably about a rotation axis 20 
thereof, recording paper from the roll of record- 
ing paper being conveyed through the convey- 
ing path; and 

recording means for recording information on 
the recording paper conveyed through the con- 25 
veying path, 

wherein the open/close cover is provided with 
braking force applying means for applying 
braking force to the roll of recording paper, and 
the roll of recording paper is pivoted in unison 30 
with the open/close cover by an effect of the 
braking force applying means when the 
open/close cover is pivoted from the open posi- 
tion to the close position, whereby the roll of 
recording paper is rotated in a direction for 35 
rewinding the recording paper pulled out there- 
from. 

2. The recording apparatus of claim 1, wherein the 
open/close cover is provided with recording paper 40 
holding means for supporting the roll of recording 
paper rotatably about a rotation axis thereof extend- 
ing substantially in parallel to the pivot and 

the pivot of the open/close cover and the rota- 45 
tion axis of the roll of recording paper substan- 
tially coincide with each other. 

3. The recording apparatus of claim 1 , wherein the roll 

of recording paper comprises a core member and so 
recording paper wound therearound, and 

the braking force applying means acts on the 
core member to apply the braking force to the 
roll of recording paper. 55 

4. The recording apparatus of claim 1, wherein the 
recording means includes a print head and an 


opposing member to be pushed against the print 
head, and 

nip force of the recording paper by the print 
head and the opposing member is greater than 
the braking force applied to the roll of recording 
paper by the braking force applying means. 

5. A recording apparatus comprising: 

an apparatus body; 

an open/close cover mounted on the apparatus 

body so as to pivot between an open position 

and a close position on a pivot thereof; 

a conveying path provided in the apparatus 

body; 

a roll of recording paper to be conveyed 
through the conveying path; and 
recording means for recording information on 
the recording paper conveyed through the con- 
veying path, 

wherein the roll of recording paper is supported 
by the open/close cover rotatably about a rota- 
tion axis thereof extending substantially in par- 
allel to the pivot, and 

the pivot of the open/close cover and the rota- 
tion axis of the roll of recording paper substan- 
tially coincide with each other. 

6. The recording apparatus of claim 5, wherein the 
open/close cover is provided with a discharge 
opening for discharging the recording paper of the 
roll of recording paper conveyed through the con- 
veying path, and a guide rib for guiding the record- 
ing paper discharged through the discharge 
opening outside of the apparatus body. 

7. A recording apparatus comprising: 

an apparatus body; 

a conveying path defined in the apparatus 
body; 

conveying means for conveying a sheet of 
recording paper in an inserting direction and a 
discharging direction opposite from the insert- 
ing direction through an insertion/discharge 
port provided at one end of the conveying path; 
recording means disposed in the conveying 
path, for recording on the sheet of recording 
paper conveyed through the conveying path; 
and 

sheet detecting means for detecting the sheet 
of recording paper, 

wherein the sheet detecting means is disposed 
above the insertion/discharge port, the sheet of 
recording paper being inserted into and dis- 
charged from the conveying path passing 
below the sheet detecting means, 


14 

BNSDOCID: <EP 0943446A1J_> 


27 


EP 0 943 446 A1 


28 


the apparatus body is provided with an 
open/close cover which can pivot between a 
close position and an open position on a pivot 
thereof, the open/close cover being provided 
with a guide rib for guiding the sheet of record- s 
ing paper, and 

when the open/close cover is held at the close 
position, the guide rib is located above the 
insertion/discharge port in a vicinity thereof to 
define a portion of the conveying path, and 10 
introduces the sheet of recording paper con- 
veyed in the discharging direction through the 
conveying path below the sheet detecting 
means. 

is 

8. The recording apparatus of claim 7, wherein the 
recording means is disposed inside the open/close 
cover in a vicinity thereof, 

the sheet detecting means is disposed outside 20 
the open/close cover, and 
when the open/close cover is pivoted to the 
open position, the apparatus body is partially 
opened, whereby the recording means is 
largely exposed outside, and when the 25 
open/close cover is pivoted to the close posi- 
tion, the recording means is covered with the 
open/close cover and the guide rib of the 
open/close cover defines the portion of the 
conveying path between the recording means 30 
and the sheet detecting means. 

9. The recording apparatus of claim 7, wherein the 
guide rib is provided with an inclining guide surface 
downwardly inclining in the discharging direction, 35 
and 

the sheet of recording paper conveyed in the 
discharging direction is guided by the inclining 
guide surface and introduced below the sheet 40 
detecting means. 

10. The recording apparatus of claim 7, wherein the 
sheet detecting means comprises a combination of 
lighl-emitting means for emitting light and light- 45 
receiving means for receiving light from the light- 
emitting means, 

one of the light-emitting means and the light- 
receiving means is disposed above the inser- so 
tion/discharge port, while the other of the light- 
emitting means and the light-receiving means 
is disposed below the insertion/discharge port, 
the one of the light-emitting means and the 
light-receiving means is covered with a sensor ss 
cover, and 

the sensor cover is provided at a lower end 
thereof with a first inclining surface for introduc- 


ing the sheet of recording paper moved in the 
inserting direction below the sensor cover, and 
a second inclining surface for introducing the 
sheet of recording paper moved in the dis- 
charging direction below the sensor cover. 


15 


EP 0 943 446 A1 


F1G.1 



16 


EP 0 943 446 A1 


FIG. 2 


AO 



17 


EP 0 943 446 A1 



EPO 943 446 A1 



EP 0 943 446 A1 


ID 
CD 



20 

BNSDOCID: <EP 0943440A1J_> 


EP 0 943 446 A1 


FIG. 6 



21 


EP 0 943 446 A1 


FIG, 7 



FIG. 6 


120(122) 


W2 ,102(104) 



•106(107) 
-120(122) 
-108(109) 


BNSDOCID: <EP 0943446A1_I_> 


22 


EP 0 943 446 A1 


FIG.9A 



122(166) | 


FIG.9B 



23 


EP 0 943 446 A1 



RNRnnniO: <FP 0943448A1 I > 


24 


EP 0 943 446 A1 



OMCrw-trv -CD no a Ats At t 


25 


EP 0 943 446 A1 


INTERNATIONAL SEARCH REPORT 


international application No. 

PCT/JP97/03939 


A. CLASSIFICATION OF SUBJECT MATTER 

Int. ClT B41J15/00, B41J15/04, B41J11/00, B41J11/42, B41J11/4B, 
B41J29/12 

According to International Patent Qassification (IPC) or to both national classification and IPC 


FIELDS SEARCHED 


Minimum documentation searched (cUsuflcalioii system followed by classification symbols) 

Int. CI 6 B41J15/00, B41J15/04, B41J11/00, B41J11/42, B41J11/48, 
B41J29/12 


Documentation searched oilier than minimum documentation to the extent that such documents are inH nrt r d in the fields searched 

• — ■ - - 1^"^ Jitsuyo Shinan Toroku 


Jitsuyo Shinan Koho 1922 - 1996 

Kokai Jitsuyo Shinan Koho 1971 - 1997 
Toroku Jitsuyo Shanan Koho 1994 - 1997 


Koho 


1996 - 1997 


Electronic dais base consulted during the international search (name of data base and, where practicable, search terms used) 


C DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to daim No. 


Microfilm of Japanese Utility Model Application 
No. 84681/1990 (Laid-open No. 42141/1992) 
(NEC Corp, ) , 

April 9, 1992 (09. 04. 92), 

Full text; Figs. 1, 2 (Family: none) 

Microfilm of Japanese Utility Model Application 
No. 72188/1988 (Laid-open No. 174147/1989) 
(NEC Corp. ) , 

December 11 , 1989 (11. 12. 89), 
Full text; Figs- 3, 4 (Family: none) 

Microfilm of Japanese Utility Model Application 
No. 167452/1987 (Laid-open No. 70558/1989) 
(Matsushita Electric Industrial Co. r Ltd.), 
May 11, 1989 (11. 05. 89), 
Full text; Figs. 1 to 4 (Family: none) 

JP, 4-249174, A (Brother Industries, Ltd.), 
September 4, 1992 (04. 09. 92), 

Full text; Figs. 1, 2 (Family: none) 


fx] Further documents are listed in the continuation of Box C. [^] See patent family annex. 


l ur t document published after ibe mieroatioaal filing date or priority 
date and not in conflict wits the application but died to understand 
the principle or theory underlying the invention 


-X" document of particular relevance; the claimed Invention cannot be 
considered novel or cannot be considered lo involve an inventive 
> the 


* Special categories of oiled documents: 

"A** document defining the general of die art which is not considered 
to he ef particular relevance 

earlier document but published on or after the international filing dale 
**L" document which may throw doubts on priority ctaimfa) or which Is 
died lo establish ibe publication dale of another citation or other 

special leaeoe (aa specified) . , ; when the 

"O- document referring to an oral disclosure, use. exhibition or other coanttn^ith^ 

nc * ns being obvious to s person skilled in the srt 

**P" does meat published prior to the iaternauaoal filing date but later than , 

Ibe priority dale daianed ~* document member of the same paieni family 


-T document of particular relevance; Ihe claimed inveution annot be 
i« invAii*. an inventive sice when the document IS 


Date of the actual completion of the international search 

January 27, 1998 (27. 01. 98) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Date of mailing of the international search report 

February 3, 1998 (03. 02. 98) 


Authorized officer 


Telephone No. 


Form PCT/1SA/210 (second sheet) (July 1992) 


26 


BNSDOCID: <EP 0943448A1 J_> 


EP0 943 446A1 


INTERNATIONAL SEARCH REPORT 


International application No. 

PCT/JP97/03939 


C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to datm No. 


JP, 56-104084, A (Canon Inc.), 
August 19, 1981 (19. 08. 81), 
Full text; Fig. 1 (Family: none) 


Form PCIYISA/210 (continuation of aecond sheet) (July 1992) 


27 


RM.Qnnnin- «rPP no4TU4ftAi I > 


